Brain processing of acupuncture stimuli in chronic neuropathic pain patients may underlie its beneficial effects. We used fMRI to evaluate verum and sham acupuncture stimulation at acupoint LI-4 in Carpal Tunnel Syndrome (CTS) patients and healthy controls (HC). CTS patients were retested after 5 weeks of acupuncture therapy. Thus, we investigated both the short-term brain response to acupuncture stimulation, as well as the influence of longer-term acupuncture therapy effects on this short-term response. CTS patients responded to verum acupuncture with greater activation in the hypothalamus and deactivation in the amygdala as compared to HC, controlling for the non-specific effects of sham acupuncture. A similar difference was found between CTS patients at baseline and after acupuncture therapy. For baseline CTS patients responding to verum acupuncture, functional connectivity was found between the hypothalamus and amygdala -the less deactivation in the amygdala, the greater the activation in the hypothalamus, and vice versa. Furthermore, hypothalamic response correlated positively with the degree of maladaptive cortical plasticity in CTS patients (inter-digit separation distance). This is the first evidence suggesting that chronic pain patients respond to acupuncture differently than HC, through a coordinated limbic network including the hypothalamus and amygdala. Ó
Introduction
Acupuncture is a component of traditional Chinese medicine, and has evolved empirically over thousands of years to treat a multitude of ailments (Kaptchuk, 2002) . While the efficacy of acupuncture for many conditions is still under debate, recent evaluation of this treatment modality has lent credence to the hypothesis that the brain and nervous system plays a leading role in processing acupuncture stimuli. Neuroimaging studies of acupuncture have noted stimulus-associated response in several limbic structures including the amygdala, cingulate cortex (Wu et al., 1999; Hui et al., 2000; Napadow et al., 2005) , and hypothalamus (Wu et al., 1999; Hui et al., 2000; Hsieh et al., 2001 ). However, the majority of acupuncture neuroimaging studies have been performed on healthy adults. Conversely, an interesting PET study which controlled for expectancy, found verum acupuncture-specific response in the insula (Pariente et al., 2005) . However, this study did not directly contrast these results with healthy controls. Historically, it has been posited that acupuncture plays a homeostatic role (Zhu, 1954; Kaptchuk, 2000) and thus may have a greater effect on patient populations with a 
